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(54) APPARATUS FOR PRODUCING THIN FILM 

(57)Abstract: ....... 

PURPOSE: To form high-function thin films, etc., with high quality and high 
efficiency by installing a device for capturing waste gases, of a solvent, etc., 
between a vacuum vessel arid a vacuum discharge device at the time of spraying 
plural component materials and depositing these materials on a substrate within the 
vacuum vessel. 1 1 • 

CONSTITUTION: The thin films are formed on the substrate 10 by sufficiently 
discharging, the inside of the vacuum vessel 3 by a vacuum discharging device 4, 
then adjusting a nozzle fine adjustment mechanism 2 while checking the spraying, 
rate with a pressure gage 16 and directly spraying the inorg. or org. materials of ,>2 
components via spraying nozzles 1 from plural liquid reservoirs 23 into the high 
vacuum vessel 3, thereby depositing the materials on the substrate to form thin 
films. At this time, the device 6 for capturing the waste gases is installed between 
the high vacuum vessel 3 and the vacuum discharging device 4. This device 

solidifies and captures the solvent or dispersion medium 'discharged from the high vacuum vessel 3 at a low temp, 
to the extent of solidifying these liquids, thereby 5 prohibiting the arrival of these liquids at the vacOum discharging 
device 4 As a result, the high-function composite type tHirVfilnVs: are produced with: the high quality.' ..... — 
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CLAIMS 



[Claim(s)] 

[Claim 1] Inorganic [ of two or morexprnponents 1 or an organic material . from the solution put on the 
bottom of the pressure more than atmospheric pressure or atmospheric pressure, or a dispersion-liquid 
condition By generating the low.temperature which is extent to which these liquids solidify the solvent 
or dispersion-medium object which is thin-film-fabrication .equipment.yvhich. sprays, directly into a high 
vacuum container through the spraying nozzle prepared for every component, and is made to deposit on 
a substrate, and was exhausted from the inside of a vacuum chamber Or thinHllmTfabricatioh equipment 
characterized by having exhaust air prehension equipment which attaches big differential pressure 
between a deposition room and evacuation equipment while .catching and preventing the attainment to 
the evacuation equipment of Jthese. liquids. by physicaLadsorption. . . , . 

[Claim 2] ThinHilmHabrication equipment which comes to connect with the thinHllm-fabrication . 
equipment of claim 1 the vacuum-heating container which carries out pressure treatment under heating 
through a .vacuum to the thin film created using the thinHilmHabrication equipment of claim 1. . .<\ 
[Claim 3] ThinHllin-fabricatibh equipment characterized by having the angular aperture which can be 
expected from all the locations on a substrate by the needle and the needle sheet section in a spraying 
nozzle in the thinHllm-fabrication equipment of claims 1 and 2. ' J 

[Claim 4] Thin-film-fabrication equipment characterized by performing surface treatment to the needle 
and the needle sheet section in a spraying nozzle in the thin-filmHabrication equipment of claim 3. 
[Claim 5]^ Thin-filmHabrication equipment which, comes to have a jogging device in the spraying nozzle 
section in the thinrfilmrfabricatioa equipment of claims 1, 2, 3, and 4 in order that a solution or 
dispersion. liquid .may, -carry. out minute,amount .control. . . . 

[Claim 6] Thin-filmHabrication equipment which comes to have a shutter between each spraying nozzle 
and a substrate in order to control steeply presentation distribution of the direction of thjckness of^the 
component deposited on a substrate by controlling spraying for every component quickly in the thin- 
film-fabrication equipment of claims 1, 2, 3, 4, and 5. 

[Claim 7] ThinHllm-fabrication equipment characterized by having equipment which reproduces the 
caught solvent or dispersion-medium object by lowHemperature generating or physical adsorption using 
a desorption process in thin-filmHabrication equipment with the exhaust air prehension equipment of 
claim 1. 

[Claim 8] Thin-filmHabrication equipment characterized by equipping the exhaust air prehension ' •■■ 
equipment which catches the solvent or dispersion-medium object exhausted from the inside of a . 
vacuum chamber in the thin-filmHabrication equipment of claim 7 two or more lines. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to thin-film-fabrication equipment. It is efficient and a 
highly efficient thin film useful on a still more detailed electronic technique, such as a highly efficient 
optical thin film with this invention useful on opto-electronics, such as wavelength selection 
transparency film, reflective film, and photo-electric-conversion equipment, and an optoelectronics 
technique and the quantum effectiveness by the semi-conductor ultrafine particle, etc. is related with 
the new thin-film-fabrication equipment which makes it possible high quality and to manufacture. 
[0002] 

[Description of the Prior Art] Generally the thin film with which the semi-conductor superlattice thin 
film which is conventionally used in the applicable field with various thin films which consist of various 
kinds of presentations, for example, is represented by the GaAs system about an electronic technique 
used the wavelength selection transparency which used the absorption of light or interference as an 
object for optics, and a reflex function is used. And development of the optical thin film which has 
different high efficiency from the conventional thin film for the application for informational plural 
juxtaposition high-speed processing in which the multiplicity of light was used in the field of 
optoelectronics which used laser light in recent years also especially in such a thin film, and application 
of an optical nonlinear effect or the photoelectricity effectiveness is furthered briskly. > l - ■ 

[0003] A semi-conductor ultrafine particle and an organic system optical material are one of those 
which attract attention as a material for forming such a new highly efficient thin film, for example, 
generally the thin--filmTfabrication equipment using the evaporating method by heating is used about the 
manufacturing installation of the semi-conductor ultrafine particle thin film-using this semi-conductor 
ultrafine particle. It is essential to the thin-film-fabrication approach used as radical Motohara ** of the 
thiri-film-fabrication equipment for vacuum evaporation technique, the ion beam method, the sputtering 
method, the photopolymerization method, etc. to be established as the general approach, and for such 
all approaches to make the matter an elevated temperature, to make vapor pressure high, to change into 
an atomic condition or a cluster condition, and to convey to a substrate. The difference among these 
approaches is based on the difference in an approach made into an atom or a cluster, and the advantage 
using a vacuum is for making easy transportation to the substrate of antioxidizing, and an atom and a 
cluster. By this approach, creation of compound thin films, such as superlattice, is also possible using 

two or more sources -of the matter.^ , ...... \ * — ■—.<• .......... 

[0004] On the other hand, various kinds of examination is advanced until now also about the organic 
system optical thin-film-fabrication equipment using an organic system optical material, and, generally 
the approaches with the thin-film-fabrication approach following, for example used as radical Motohara 
** of the thin-film^abrication equipment are learned. 

(1) There are the electrochemical technique, such as print processes, such as coating methods, such as 
the wet method applying method using a solution, dispersion liquid, or a developing solution, the blade 
coat method, the roll coat method, a spin coat method, a dipping method, and a spray method, the Taira 
version, letterpress, an intaglio, a mimeograph, a screen, and an imprint, an electrodeposition process, an 



-3 - 



electrolytic polymerization method, and a micell electrolytic decomposition process (JP,63-243298,A 
* v news), Lang Mia Blodgett's technique which moves the monomolecular film made to form on water. 

(2) When the method of using the polymerization thru/or polycondensation reaction of a raw material 
monomer, for example, a monomer, is a liquid, there are the casting method, the reaction injection mold 
method, a plasma polymerization method, a photopolymerization method, etc. 

(3) The approach using a gas molecule (the evaporating method by heating) 

There are a sublimation replica method, vacuum deposition, vacuum evaporation technique, the ion beam 
method, the sputtering method, a plasma polymerization method, a photopolymerization method, etc. 

(4) There are approach hot pressing (JP,4-99609,A news) using melting or softening, an injection- 
molding method, the extending method, the single crystaHzed approach of a melting thin film, etc. 
[0005] However, the actual condition was not suitable for in the case of the manufacturing installation 
using these conventional thin-film-fabrication approaches, the presentation by the target thin film and 
structure being restricted to the comparatively simple thing, enabling control of the more advanced fine 
structure, and manufacturing a more highly efficient thin film. For example, in conventional thin-film- 
fabrication equipment, since that ingredient decomposed with heating, and that ingredient decomposed 

in evaporation temperature even if the melting point exists in being the ingredient with which the melting 
point of organic ionic crystal etc. does not exist, it was difficult to control these phenomena or to realize 
a highly efficient organic system thin film by this control. 

[0006] Without canceling the fault of the conventional technique as above and bringing about the 
pyrolysis of the matter, more, this invention makes it possible to manufacture a moreover more highly 
efficient thin film to whenever ! low—temperature ], and aims at offering the new thin-film-fabrication 
equipment for also enabling fine structure control further. 
[0007] 

[Means for Solving the Problem] This invention as what solves the above-mentioned technical problem 
inorganic [ of two or more components ], or an organic material The solvent or dispersion-medium 
object which is thin— film-fabrication equipment which sprays directly into a high vacuum container 
through the spraying nozzle prepared for every component, and is made to deposit on a substrate from 
the solution put on the bottom of atmospheric pressure, or a dispersion-liquid condition, and was 
exhausted from the inside of a vacuum chamber By generating the low temperature which is extent 
which these liquids solidify Or while catching and preventing the attainment to the evacuation equipment 
of these liquids byjDhysjcal adsoiption, . the th i n^ I m-fabri cation equipment characterized by having 
exhaust air prehension equipment which attaches big differential pressure between a deposition room 
and evacuation equipment is offered. 

[0008] Spray this invention into a high vacuum container from the spraying nozzle which prepared 
inorganic [ of two or more components ], or an organic substance for every component in the state of a 
solution or dispersion liquid, and it is made to deposit on a substrate. It is characterized by heat-treating. 
As an example of the combination of inorganic [ the / of two or more components ], or an organic 
substance For example, the combination of an organic high molecular compound and an organic low 
molecular weight compound, the combination of an organic high molecular compound and liquid crystal, 
the combination of two or more kinds of organic high molecular compounds, the combination of the 

mixture of an organic high molecular compound and a low molecular . weight compound and a high 

molecular compound, etc. can be mentioned. In these combination, if each component is dissolved in the 
solvent which has volatility or it can distribute to a dispersion medium, the thing of the class of 
arbitration will be used. Moreover, where metal particles, such as semi-conductor particle metallurgy 
colloid, such as a selenium, a tellurium, germanium, silicon, silicon carbide, a cadmium sulfide, a cadmium 
selenide, Cd-Zn-Mn-Se-Te-S-O, and Ga-In-aluminum-As-P, are mixed, it can be used for these. 
[0009] Anyway, it can be used by changing the particle of an organic high molecular compound, an 
organic low molecular weight compound, and an organic compound, liquid crystal, etc. into each solution 
or a dispersion-liquid condition. With the equipment of this invention, since inorganic [ of two or more 
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components ] or an organic substance is sprayed into a high vacuum container from the spraying nozzle 

prepared for every component in the state of a solution or dispersion liquid, it is possible to use it for 

every component, choosing the optimal solvent or the optimal dispersion medium, and the concentration 

of a solution or dispersion liquid can be set up the optimal for every component further again. 

[0010] Although various kinds of things can be used also about the solvent or dispersion medium in this 

case, it is the solvent which dissolves or distributes each component of inorganic [ above ] or an organic 

substance, and if it has volatility and there is corrosive [ no ], the thing of arbitration can be used and 

solvents, such as a methanol, ethanol, isopropyl alcohol, and an acetone, can specifically be used. And 

the thing of two or more classes may be mixed and used for these solvents again. 

[0011] An example is shown below and this invention is explained in more detail. 

[0012] 

[Example] What this invention is in the condition which these solvents or dispersion media were made to 
dissolve or distribute, spray it into a high vacuum container from the spraying nozzle which prepared 
inorganic [ of two or more components ] or an organic substance for every component, it is made to 
deposit on a substrate, and is characterized by being equipment which can be heat-treated, for example, 
was illustrated to drawing 1 can be shown as one mode. 

[0013] Namely, the configuration of the thinHilm-fabrication equipment of this invention As illustrated to 
drawing 1 , it has the jogging device section (2) of two or more spraying nozzles (1) and each spraying 
nozzle in a vacuum housing (3) as a means for spraying the solution or dispersion liquid of inorganic or 
an organic substance into the vacuum of 1x10 - 4 or less Pa of pressures. Further Steams, such as a 
solvent which volatilized within this vacuum housing (3), were exhausted quickly, and it has evacuation 
equipment (4) which keeps the pressure in a vacuum housing (3) at 1x10 - 4 or less Pa. 
[0014] And the pressure survey equipment installed in said vacuum housing (3) at the thinHllm- 
;fabrication equipment of this invention (5), The exhaust air prehension equipment for preventing that 
steams, such as a solvent which volatilized within the vacuum housing (3), reach to evacuation 
equipment (4) (6), It has the shutter (7) which covers between a spraying nozzle (1) and substrates, 
substrate heating apparatus (8), and substrate thermometry equipment (9), and enables it to form a thin 
film in the substrate (10) front face in a vacuum housing (3). 

[0015] Moreover, the oven (11), the gate valve (12), the substrate installation equipment (13), the 
manipulator (14), the vacuum heating containers (15), and these control units of a vacuum housing (3) 
may be formed in the thin-film device of this invention. Its thing of arbitration is usable, if it can exhaust 
to the pressure of 1x10 - 4 or less Pa as quickly as possible, and it can volatilize within a vacuum , . 
housing more preferably, evacuation equipment (4) can exhaust quickly gas components, such as a high 
vacuum and a solvent which was captured with exhaust air prehension equipment (6), and did not go out, 
for a vacuum housing (3) from atmospheric pressure and the pressure in a vacuum housing (3) can be 
kept at 1x10 - 4 or less Pa. Specifically, the combination of a turbo molecular pump and a rotary pump 
and the combination of an oil diffusion pump and a rotary pump can be used. 

[0016] In addition, about pressure survey equipment (5), if the pressure of 1x10 - 2 or less Pa can 
generally be measured correctly, the thing of well-known arbitration can be used. For example, 
specifically, ionization vacuum gages, such as a Bayard-Alpert mold, can be used. Moreover, about 
pressure survey equipment (16), if the pressure from atmospheric pressure to 1x10 to 2 Pa can — 
generally be measured correctly, the thing of well-known arbitration can be used. For example, 
specifically, the diaphragm type vacuum gage by the class of gas measured can be used. 
[0017] About a vacuum housing (3), the thing of the gestalt which arranges equipment configuration 
components so that the volume of a vacuum system may become min is desirable, and the quality of the 
material has desirable aluminum or stainless steel of a high vacuum specification. Any of the format of 
placing a heater part into a vacuum system, and the method heated from the outside of a vacuum 
system are sufficient as substrate heating apparatus (8), and its thing of arbitration is usable according 
to the gestalt of a substrate (10). In addition, substrate heating apparatus (8) has a desirable thing 
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Including the device which controls substrate temperature to a predetermined value. 
[0018] Substrate thermometry equipment (9) measures the temperature of a substrate (10), and the 
thing of arbitration can be used for it t if it operates even if it puts the temperature measurement 
sections, such as a thermocouple, on the bottom of a high vacuum. As for an oven (1 1), what can heat- 
treat all the components that constitute a vacuum system is desirable. Steams, such as a solvent which 
volatilized within the high vacuum container, are caught certainly, exhaust air prehension equipment (6) 
is what does not become the hindrance of exhaust air, and if refreshable simply between short time, it 
can use the thing of the method of arbitration. For example, a refrigerant circuit system or activated 
carbon from liquid nitrogen cooling and a refrigerator etc. is usable, and also when it is any, the 
regenerative apparatus (18) from which a prehension solvent etc. is removed by temperature 
programmed desorption is attached. The continuous thin film fabrication of exhaust air prehension 
equipment (6) becomes possible by installing two or more networks and using it by turns with a change- 
over valve (19). That is, while using one line, a regenerative apparatus (18) can remove other networks 
and temperature programmed desorption can remove a prehension solvent etc. 
[0019] Drawing 2 shows an example of exhaust air prehension equipment (6). a refrigerant should 
contain a circulation stop, and arrange two or more fins A and B, and the notch should become alternate 
in the direction of a medial axis, and foresee the periphery from an exhaust air prehension equipment (6) 
side to a deposition chamber side — it arranges so that it may become the structure which is not. For 
example, the clearance between Fins A and B and a vacuum vessel wall can be set to about 1mm for 
heat insulation. 

[0020] For the equipment of this invention, such exhaust air prehension equipment (6) is important, and 
indispensable. Of course, it may replace with cooling with a refrigerant and various kinds of physical 
prehension means may be adopted. Substrate installation equipment (13) is required when shortening 
the purge timing of installation and the vacuum housing at the time of taking out (3) for a substrate (10) 
into a vacuum housing (3). Substrate installation equipment (13) consists of the gate valve (12) between 
the manipulators (14) and vacuum housings (3) which consist of lid [ for introducing a substrate (10) 
from a vacuum housing and the exterior], magnetic coupling type, or bellows-type straight-line, 
installation machines, evacuation equipment (17), and a vacuum gage (5). 

[0021] In case a manipulator (14) tunes the location and sense of a substrate (10) to a spraying nozzle 
(1) finely; it is required. It is divided by the gate valve (12), the heating pressurizer (20) for carrying out 
pressure treatment under heating of the thin film transported using the manipulator (14) is installed in 
the vacuum heating container (15),. and a vacuum heating container. (1 5) can adopt the means well- 
known as hot rolling processing (for example, JP,4-99609,A news) then used. Evacuation of this vacuum 
heating container (15) is carried out by evacuation equipment (21), and it is measured by pressure 
survey equipment (5). 

[0022] The spraying nozzles (1) for spraying the solution or dispersion liquid of an ingredient into a 
vacuum housing are components especially important in the thin-film-fabrication equipment of this 
invention. And in order for the liquid made to spray from a spraying nozzle (1) to avoid solidifying in a 
spraying nozzle part and making a nozzle blockade and to also control the amount of spraying further, it 
is necessary to have a nozzle jogging device. As an example of a spraying nozzle (1), as illustrated to 
drawing 3 t the needle valve of. high process tolerance -can- be used. That is,« to a spraying nozzle (1), a 
needle valve (22) is prepared, according to a nozzle jogging device (2), this needle valve (22) is moved, 
the amount of spraying of the ingredient solution from a spraying nozzle (1) or dispersion liquid is 
adjusted, and that lock out is prevented. The solution or dispersion liquid of an organic system optical 
material is supplied to a spraying nozzle (1) from liquid reservoir (23). 

[0023] Spray this invention into a high vacuum container from the spraying nozzle which prepared the 
organic system optical material of two or more components for every component in the state of a 
solution or dispersion liquid, and it is made to deposit on a substrate. It shall be characterized by being 
equipment which can be heat-treated, and the group of the aforementioned spraying nozzle (1), a nozzle 
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jogging device (2), and liquid reservoir (23) shall prepare two or more lines according to the number of 
components of the organic system optical material to be used. For example;, in the example of the thin- 
filmH'abrication equipment illustrated to said drawing 1 , three groups of a spraying nozzle (1), a nozzle 
jogging device (2), and liquid reservoir (23) are illustrated. . 

[0024] After checking having exhausted to the ultimate-pressure force of a system with the pressure 
gage (5) after exhausting enough the vacuum housing (3) of the thin-filnrH'abrication equipment 
illustrated, for example to drawing 1 with evacuation equipment (4) as operating instructions of the thin- 
film-fabrication equipment of this invention, a nozzle jogging device (2) is adjusted checking the amount 
of spraying with a pressure gage (16). One of the liquid reservoir (23) is filled up with the solution of the 
first component, for example, a high molecular compound. It sprays into a vacuum housing (3) from a 
spraying nozzle (1), filling up one more with the solution of the 2nd component, for example, organic 
coloring matter, and controlling the amount of spraying by the nozzle jogging device (2) corresponding to 
each liquid **** for every component. The thin film by the organic system optical material which 
consists for example, of two components is made to deposit on a substrate (10), carrying out vacuum 
evaporation of a solvent or the dispersion medium. 

[0025] And in this invention, this substrate (10) is heated with substrate heating apparatus (8) and 
surface heating apparatus (24) to the temperature which does not exceed the pyrolysis temperature of 
a deposit, and a volatile component is removed. After opening a gate valve (12), using a manipulator (14), 
transporting a substrate (10) into a vacuum heating container (15) if needed, exhausting using 
evacuation equipment (21) and checking a pressure with a pressure gage (5), it heats and/or pressurizes 
with a heating pressurizer (20), and the deposit on a substrate is fabricated to a necessary thing. 
[0026] Furthermore, in this invention, especially limitation may not have the class of substrate (10) and 
it may be the thing of arbitration, such as glass, a quartz, a ceramic, silicon, and a high polymer film. And 
a deposit may be heated with the surface heating apparatus (24) of a substrate so that heat-^treatment 
of the deposit on this substrate (10) may heat a substrate (10) directly or may: illustrate it to said 
drawing 1 . As' this surface heating apparatus (24), proper means, such as an electrical heater and an 
infrared exposure method, are employable. 
[0027] 

[Effect of the Invention] In far low temperature, manufacture of a quality and highly efficient compound- 
die optical thin film is attained from the decomposition temperature of an organic system light; ingredient 
by this invention as explained in detail above. Moreover, manufacture of the compound-die optical thin 
film which consists of the organic system light ingredient of two or more components, and the highly- 
efficient thin film from which the concentration of a component was further changed to arbitration in 
that depth direction in that compound-die optical thin film is attained by this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which illustrated the equipment configuration of this invention. 
[Drawing 2] (a) and (b) are the sectional views having shown an example of exhaust air prehension 
equipment respectively. 

[Drawing 3] It is the configuration sectional view which illustrated the spraying nozzle and the nozzle 
jogging device. 
[Description of Notations] 

1 Spraying Nozzle 

2 Nozzle Jogging Device 

3 Vacuum Housing 

4 Evacuation Equipment 

5 Pressure Survey Equipment 

6 Exhaust Air Prehension Equipment 

7 Shutter . 

8 Substrate Heating Apparatus 

9 Substrate Thermometry Equipment 

10 Substrate 

1 1 Oven 

12 Gate Valve 

13 Substrate Installation Equipment 

14 Manipulator v 

15 Vacuum Heating Container 

16 Pressure Survey Equipment 

17 Evacuation Equipment 

18 Regenerative Apparatus 

1 9 Change-over Valve 

20 Heating Pressurizer 

21 Evacuation Equipment 

22 Needle Valve < .- .-- ■ 

23 Liquid Reservoir 

24 Surface Heating Apparatus 
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[0 0 0 71 

[WJH*«Bfc-*-<5fcft©#R] r©$gflfi\:±12©gSjS 
*>©£-LT, 2f*#«±©«**fctt**** 

/frj*#ttlcRttfci*lMX/ufcgTi«*ffiWrtfcE» 

3rt* 0#»*ftfc«jfc*fctt#RWflE*, £;ft&©«E 

tttfWH-f se*©«ffl**£--t-5 rtia^ * 7t 

f±, #33S@i*tci J; 9-. UltEU £ftfc©»H*©*2»#* 
[0 0 0 8l.-iOJ8«(i. 2j*#«±©*saM>U<tt* 
^^tt^4Mf©»fr-e:©JWM*i: Ltli, fc£;L 

mmtift+it-s® tm&t ©«**, 2 wm^i©^ 

m t *>m&® t t ©»fr£jfc if £ 5 n 

# 5 t>©Tfcfttftt*©«lft©t>©#ffli<y&*i,5. 4 

A > Cd-Zn-Mn-S e-Te-S-O-^Ga,- I 
n - A 1 - A s - P ti. ZGUpmtoWBLtt&a *4 K^' 

[10 0 0- 9 ]•■ ^-fWcuti, W«SS5HHl2&^, 



(3) 
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• »93©««-Ctt, 2j«^£i±©»»t.K»i*«»K4r 

R5&-f-5:i*as-e#5. 

[ooi o] r©^©^j£t>b<fi#lfcS£lco^Tt>& 

* fc ti^«I^SC©<tl * ©/&# fctt^lrt-SWB 

3t©-t> tf#» AfleWfctt**/— A\ — 

V^rti!T'^5. -t, LT, Iin, &©«»!«:» « 
. !&©.«&©fc©&)!&^LTffli/-''-Ct> , &<'\> 

[0011] EtTSatWSr^U. r.©»W 

[0 0 1.2] 

20 [iWil] roigili, r*ufe©*«t>b<»±5MR«tfc 
***fcf±#'»3*fc#trc, - 2 A&SJLk©Mft<b L< 

'^rtiCBtSLT^«±{C*i«$-&, ^PHft^S"Itg/<CiS« 

[ooi-3] 1-#:b*>, r <omw<o»1$mm$iB;<nmf& 

a. mi \zw& ufc i 5 &a t> u <.«***«©* 

^*fc»40«^§rfctx;^ffi^l x l 0-4 P a-£JlT©JI 
, £«P^*»;t:&fc».©#« t LX 2.*K±©S» / XA' . 
30 (i) «J:tf|iAO«SyX/u©|MHiWtt.(2) Sr* 
(3) rt(C*C; S.bfC, rAXSM (3) rt 

-effig bfc*K<»©a5«s:ai»K#«i u- 

(3) rt ©JEE^fc 1 x l 0-4 P a«7l:«oX^#^g 
B (4) Sr«^-C^5. 

[0 0 14] *-UTi©«W©«JBtJttJS»llfctt:» WIS 
K^SS (3) rttcRSUTtffi^fflO^e (5) . Hffi 
(3) rt-CSIS U7t«tt«$©IKft^X^»«lSS' 

(4) ^mm-tz^ k*Miki-z>fr!b<Dmm.ffit!zmw; 

(6).\ «g/X;Kl) £»R©M$:aElft , *-*->+y 
.40 (7) vS^P^S (8) ; *Sj:t/a«fflft»^ 

g« (9) Srtffix., (3) rt©»K (10) 

1:0 0 15] *fcv; i©*W©»«i6WJ:tt» HS^^ 
(3>.:©'<-*v^ssfl|:.(i i)\ ^- h#, (i 2) 

\ »S^AiS»- (1*3) , V U-^- (14) , 

• niym&&' ( i> 5 ) • a «t u« r ave> ©mipseb *r »t t 
= t> «t v>: n^g^sa- ( 4 ) ... c 3 > >**«e? 

*^li5*S, J: 0if4 U< f±V. i:x lt0-4P-a^T©ffi'.. 

50. mmM^mm.- (6) -e«s*nf ^3&iofc^«E<; 
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©*fl£j^'SrffliaK:»*U, (3) rt'©JE*& 

1 x l 0-4P a ^T(-»o^ t *s-e# § t>©T?fc*ufi£> 

[0 0 16] ft**; EE£iM££fll (5) fcoV^Ttt, - 
Jttfcjfctt 1 X 1 0-2P a UTV>mt)*1EmmfeX~% z> 
h © X h *i f*k*fl © ffift © t> to £ ^ffl 1" 5 ^ £ # -t? # 
5. fc£ xfift##jU:ti\ Bayard -A lpert 
9ft i*©*8EX£fr£:&ffl "Cf * tc, 

(1 6) tco^TJi, ^tftttett^SEEd^ lxio-2 
P a &©EE;>J SriE5tlcSiJ^-et 3 t>©T*ife*U*<k*P©tt 

[0 0.1 7]"Jta»*# (3) ICOVN-Ctt, SSfifc/fc&.Fn 
£J(£^©^#*/N-ft5<t: 5 t><0 

Ht^yvu^jWffSLV*. S«*Pf»^S (8) fit-* 

^©V*1**VT?fcfc<,;*K (10) <DJ$m\tl&CX, 
ffiK©t>©**6fflprfi6"C*>5, ft**. SSid^gS 
(8) tt««aftSr0f3t©«fclW»'t-5««*r-&tft>O 

U'v 

[0018] mfcu&mjzmm ( 9 ) s« (10) 

-?£5o ^-^v^gtt (11) «Jtffi»S:*rirt-«'» 

it (6) ttWJtS3S»rt-e»»Ufc»jK«»©3K«Sr«*' 
l-ffiffi U #*M>*8tf fcft 5 ft v> tW-Cfo 5 ' ' 2»offi(SF 

rtb©«*t>ifiS»«<»S:#a«iltK: J: »>■»*■*-* W£ 
gig (1 8) d5^«i-5. S^«tEH« (6) fittftfko 
»«S*»«L-C*S#, -S0ifex.# (1 9) KXQ&mz.®. 

Kill?. i%k%t%8im'p\zimmzft±$im (is) \z 

«fc V s «J£^$M?£#mil»K «tt)»4Ut*s<rt as 
[ 0 0 1 9 ] m 2 «t, Sl^fftlE&e ( 6 ) ©-0!|£^ u 

^5t^k4o-cv #flmtteSES (6) {Bus/fc&^fiaiw 

ILi§*ftiAl83£i:ft3J: 5fcE«bTV>3.- fcixtf. 
[0 0 2 0] Z<D£?*mfSMt&mS. (6) fi, ^©56 

9!©£SSK£oTfiiSftt>©-c;fc?>x ;X< ii*tf#4 
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&sm (3) rt^s* (10) srK«*sj:tjnst>ai-iR 

cojtzg^S! (3) ©as^MSrffiift^Si-e^i?-?*) 
5 0 S«*A36«' (1 3) fiH£#&, 

(10) fc*x-*-*fc»oa»'««*s'^y^sc*fc 

#-(14) , Jf£§^ (3) t©racoy-h# (1 

2) , X$#ftl£1K'(l 7) % .*J:t8lfflW- (5) 

[0 0 2 1]T= a f a ^- (14) fi, "«g/X 

/u (1) (10) ©ttjt^»i^#«r«paEi- 

s&m&s-cfca. n&tsm&m (1 5) 

(12) \z£oXi±$}bi\x*$v. *o*s*n*«« 

(1 5) rttt, -v^if^V— #- (14) Srffl^TSP 
(20) #!S:S$*vc*5*k ^©t^v^5f?Rraffiifito 

a (fctitf#H¥4-9 960 9f«) tLT(i^*0 
. ©#«fc»fl!i-* 5. r©*2g*PfiS^ (1 

20 5) (2 1) fcJ:'9JteKMS**u, 

*30££1t (5) k«t(9S!)^$H^c" : 

[0022] tm©»»afctt^»«SrJlffiS«rt^i« 
itSteUiott;^ (1) f±,-i©3BW©JiDt«J6 

X/v (1) co— Mb LT/El3^^bfc'<t 5 iSbAP 
Ilt*©^- KAr/^Tf Sr*JJBi-S - i"ft 
30 »t»/X/v (1) tdfi, =-K/w^v^ (2 2) 

/w^ (2 2) 5rib*>L, (1) i»fe©»»* 

i*fel^fi©ffi&SIL > ^©MS?rKlt-t- 

(2 3) it)«f/X;V (1) KlttJ&i-S.-. 

[0 0 2 3] ^<D%m\t. 2-J5fe»K±©*«*3t*H-» 

40 /x/w (D \ y xiv'&mm (2)- . ioxnm^m^ 

(2 3) ©mt±> «ffl-r«#»*3t*»»©/a»»K:iS 
DT 2^«EEi±«rK»t5 t©i:i-5. ^'t ^tf, HufEHi 

(1) ; jX)vmmm (2) , *sj:^fr®it> (2 

3) ©M5r3^EI^:LTfc5. 

[ 0 0 2-4] r©^8W©^S5g^S©JftfP*i£i: Lt 

ft, t x«m 1 K ws* ufc^Si^a©*^^ 

(3) trXi&»ftil11 U) fcJ:9*»*MS-Lfc«, ff 
.^ft (5) fcJ:9 3R©#(Sffi;&*-C»*Lfcwi:&*» 
so Ufc^, -JE*W- (16) fcitJitWiSrflfcBU***^^ 
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xsmmm (2) zmm-tz, m»m«> (23) ©- 

U t>5-ofctt*2©J**h £*.«#»&*©»« 

U ©*£#?§ 9 KIWIS Lfc / XA4MMMR 
(2) KJ:oT*»**rrt»ftfc«llPU«:3S«fe«»/X 
/Ml) (3) rt^»MIU *«ESfctt:& 

»«tftXffljiBis*4*b, mm (10) ±Kfct*.tf- 
a. 

[0 0 2 5] -tLT, £©3&9§K:*JI^-Ctt, -©Sffi 

do) &*iia*©ji!^«i»A4ra*.4v^a«*^*« 

AiMSfiS (8) &£tf*lHli|Rffit* (2 4) IcfcQftim 
UTlWIrit^trMHfei-*. OKKJSCC* f- K# (1 
2) SrMttT, g*£ (10) &JI3ftlJR&Sg (15) 
K:-r-3.tr=.U—^- (14) SrJBwtffca&U Xffi* 
(2 1) fc«V*T#*U ffi^W" (5) Kl«fc9ffi 
ASr«BUfc«» JPHMiP£EK« (2 0) K: J: 9 *D*M3 J: 

[0 0 2 6] Sbk:i©«WK;*Jv^f±, Sfi'(io)' 

x&*\ ^Ltrois do) ±.<Dnm^}<r>nm^m. 
lis mm do) *m.mmi,xh£<. fosv^.ts 

K0 1 KM^S J: S«©*ffi*nUK3S1|t ( 2 4) 

k: «t o xmmva* tm u-c t> av -r ©*sAp^e 
(2 4) turn wii t-#--<^iMMf**iic if ' 

[0 0 2 7] 

[3BBB ©SWM £(±i¥ U < VLm Cf£M 9 ; r, ©38SHK: «t' 

K:*jv ^Wfifr-ewatefttt-fi-ait^JiBtoJiia^ «rt& : 
£ft3o r©^BJ(d<toT, 2^El±© ; ta^ 



^$*fcK«ttB*»«l©«3tis^rtBi:!!c5. ' . 

[01] r©*W©«««fifc*«ji%Ufc«fi!SH-C*«. 

[02] (a) (b) «, #*, #«*«as«<o— ««• 

[0 3 ] mmsxfi'&zxf/ x/vmmm&w& vtzm 

[#*©«wn 
io i "t^yxyu 

2 \/^/vwmm 

3 X2$«.' 

4 J&ftftKfll 

5 jE^anesiK 

6 4/Wa«i£5g« 

7 — . 

i o mm 

20 i l ^-afy^if 
■ 1 2 •' y— b# 

13 ««*A§$a 

i *'--nimmmm 

1 6 • JE#8!l5£S£flr 
1 7 

. 1 

19 

. . 2.0, JlPf^Pffi^S 

30 2 1 

22 =•— hywwy : 

2 3 $t#:?g£> 

2 4 *ffi#PSft3£B 
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